Partial translation of JP 2001-243886A: paragraph 0024 to paragraph 0025 
(page 4), and paragraph 0049 (page 6) 

[0024] 

On the glass substrate on which are formed a plurality of electrodes 
for discharge, a MgO film is formed for the purpose of protection against ion 
shocks due to discharge. As the method of formation, electron beam vapor 
deposition method, plasma vapor deposition method, iron beam assist vapor 
deposition method, reactive spatter method with Mg target, ion beam spatter 
method, CVD method, etc. may be applied. In any of those methods of 
formation, the substrate is disposed in a vacuum chamber and, after a 
preliminary evacuation, MgO film is formed on the substrate in a 
depressurized atmosphere, by vapor deposition of base material or 
spattering of the target, etc. 

[0025] 

In a vapor deposition or spattering of MgO, it is necessary to 
introduce a lead-in gas into a depressurized atmosphere. Lead-in gas is a 
gas introduced for the purpose of being used for the spattering of target, iron 
beam, etc. or for controlling the film quality, and it shall preferably be a 
mixed gas containing at least one of the gases selected from among rare 
gases such as He, Ne, Ar, Kr, Xe, etc., H 2 , N 2 , and 0 2 . In the case where 
spattering and ion beam are used, rare gases may be used favorably because 
they are inactive and hardly react with MgO. Furthermore, H 2 and N 2 may 
be used favorably, when controlling the crystal orientation or crystal particle 
diameter of MgO film, and 0 2 may be used favorably, when reducing the 
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oxygen loss in the MgO film, respectively. Especially, in the spattering 
method, a mixed gas of Ar and 0 2 may be used particularly favorably by the 
electron beam vapor deposition method. 
[0049] 

A substrate on which are formed an electrode and a transparent 
dielectric layer for discharge was displaced in a load lock chamber and, after 
vacuum evacuation down to a level of 10" 5 Pa, the substrate was conveyed 
into the film making chamber, baked for degassing, by means of a linear 
lead-in machine. Next, the substrate was heated up to 250°C with an 
infrared lamp heater and, an electron beam was irradiated on the MgO 
which is the base material, while introducing, as lead-in gas, oxygen gas 
containing at least H2O, CO, CO2 as impure gases into the vacuum chamber 
of the film making chamber at a flow rate Q equal to 2.0 x 10' 2 Pa m 3 /s (12 
seem), to vapor deposit MgO films on the substrate, while controlling the 
input electric power so that the film making speed may be adjusted to 3 nm/s. 
At that time, a gas refining unit using a non-evaporation type getter was 
disposed between the oxygen gas cylinder and the gas inlet port of the 
vacuum chamber of the film making chamber. The pressure during the film 
making was 4 x 10 2 Pa. The level of impurities Qimp/Qgas in the lead-in 
gas at the gas inlet port during the film making was 0.01 ppm. The level of 
impurities calculated from Qb, Qimp and Qgas was 0.16 ppm. A front plate 
was obtained in this way. The film density of MgO films prepared under the 
same condition turned out to be 3.45 g/cm 3 . 
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(57) 

[KB] ffi«tt^jS5< > ^LTSM^/JXvf^^ 
jXt*57'7Xvf^^7'WfflStf'eJ)o-C, MgO 

±©«*©«i±lcMgOit*JIJrti-5l8, KToSt 

1= (Qb+Qimp) /Qga s 

Qb : + >v<— © YTy7\s—\- 

Q i mp : XSft^-O^^fA*- hKfcttS* 

Q g a s : *?|A#*«S 
V^fttlMttt, P a • mV s t-f-5. 



[#fFff*©«5B] 

1 1 m&±.<o®.m(DmM±KMg omiwmz 

tiXKZ7yX^? t jxzfuJIQ*$tf~?&<>X, MgO 

««* Jfl v vfc r £ itS^XYf^/W. 
[»*«3] lS±©Stffl«i±CM g Ol^ML 

-V ^-ft^sae L^fitSWl LfcSL «A#x 

1 1-5 7*7 XV?^ ^/W ©SSiSm 
1= (Qb+Qimp) /Qga s 
Qb : X£3^^-©tVuKTs/7V- h 
Qimp : hfcjSttS* 
A#x*©**fiftfi£#S 
Qga s :^A^^*fi 
VvWlfc^fttt, P a • mV s if «. 
[ft*«4] ^»Hft*©*«*©J*£#, H20, 
CO£fciiCO 2 *»fe»tfii5^4 < £ fc 1 SlSr-^tf r 
t£#mi1-3li#«3lEi&©7°7XV7V*7V^© 

[IS** 5] JCfflf-y tf^KTy^^-h^ 
2X1 0" 7 Pa • mVsKmsrtSHftn 

3 is«©7°7 xv^v owt&m. 
m&me] as** Hearts 

&A#X^©^*fi» W^ri 5 1 p pmWTT?fe?>ii:Sr 

[1***7] WAtfxtf, />ft<tt,0 2*ftBN2* 
Stf £ «b $4»tt b i-5»** 3 fE«©7° 9 X-ry* -f x 7° 

IfS**8] iA^f©^0^/55, H2CK C 

o*fcttco2*>b»ttiT,5ii>*< tt i«££tpri 
i -r 5 3 ia««^7 xvf ^ x 7° w oat 

[00 0 1] 
[0 0 0 2] 

[«*©&«] *S<*v^?pytfK:fW3SiHiU&iJ 
X 7* l~f £ tu-CV > 5 UK -tli- ttffiffctfRff 



^ 7 "^-Cfe57»9X-7T f ^^7°I/^/J5fo5jJS N jgj,^ 

^*7V^icJt^TiM3^B^#b;ft5 

[0 0 0 3] T^X^rVxTW^ Wfflfet^ffiS 

ilcitlS^fTfrftS. ACSwyyXVf^TV 
1-3B«re, M g o (^k-v^^U'A) K**jgj$gft 

5«^* , #V^. MgO»2»Clt^*W«ftOi«V^ 

&mmik®x*h 9 , zfr&m^i r. £ J: 5 T^X^x 
W * 7- i~f ©iirtt H*&*E# T# 5 C t i6» b B»#*ft 

[0 0 0 4] ££5f5 s SfcSMfVxTWKlfcttSMgO 
ii^AUii^ftffcSMgO^Uy H: 

Ift-A (EB) *«utu sss±tM g o^«a 

3*$ irv^o 3. 
[0 0 0 5] ^XYf^X^l/^Clo^t, MgOg 
(4*©*ffi/iSfe«^M^UT^5rfc^?>, 7*7 X-r 
f^7*^Oi!c«$ttl^t4^RffU *©« 

[0 0 0 6] -jKfc, 7"5XTf>f^yW fcjBI^T 
tt, »*El<W£#SK^«©MgOfll"eB\ *B#lffl£ 

fffc i 5M g o)g©&«{b^*t ^ t ^vlzmm&h 
5o MgOJK©fflS*flS#**^i:, 3SkWlflE*±#-r 

5» 

[0 0 0 7] r.©Basfc*rLr» »W¥5-2 
3 4 5 1 9^fgic«ACM7 s 9XVr f ^x7 > U-l'/^ 
/wS^Sfci LT, MgOKSrJ&aw-SISl!:* 

^$^-CV^5„ #5BSp8-2 5 5 56 2-^^fc 

(4, 7°7XVx -f X7" V-f A**fc*rt81«#fl«i 
Bt©»**«fei: UT, IBIC<MgOBtft»ri«-S«fc, 
K^^y^-rttc^^y^xSrSA-t-St*^ «« 

5. 

[0 0 0 8] L*»U iixb©»^r«6rt, 
ic, /^^©ft «p|HjS*r K <£ 5*^H6#©{f Stt i: v ^ 5 

mmztiitMg om<z>mmx>te+ftbtt^ ■*.**» 

[0 0 0 9] 
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#&ft X 5 Xvt* W * X WW *3 «fc JBItfrifcfcSHft 

1-3 sticks, 

[0 0 10] *38W**fttJi>*»5BWte#Ur, MgO 

#U-C*JD, £*i6#*j*£#MgOaqWSivCV*5 
*tt, Jf^7^v^-rtl£*ffi©;ff*®#ttt-*t<ft 

■e, ^#«h»5l»lcl(M-5lMM ^©^ffiXf^KJ; 

+ w<-fc*A § *t 5 *A#* * ©^FM^tf* jft&* 
it, #v^^3;fcfc^#*©*W*jif*j«Hfcfc 

[0 0 11] *fc, *^f^» 

tvfc, Rtf©*K:;tf***L*«ft;tf;**l¥L 
mi^/W^^Xf*. ^ScffiT-©®*^©^^!! 

[0 0 12] 

±©M5c©S«Jbi;:Mg Ol«^t43^7X-7 
T^XwWJBW-C&oT, MgOl©WS 3 . 2 
g / c m 3 K±t?& 5 r i 4 -T 5 7 s 7 X-77=V * 

[0 0 13] *fc, *»WHt, ilEXyX-^V^Xl- 

w ffl v\t r t *m m t -r a x? xvf * * x w 

[0 0 14] ZbK. *K±©**©«*J: 
fcMgOKfc»#LT*5X9X^? f -r*Xi'W©«ii 

*»©1tS±KMgOitSr»jai-5|», £lT©5£T?gffl 



£ftS«J£#B^*©;F»l& l^A- IiSllOppmH 

I = (Qb+Q imp) /Qg a s 

Q b : XSft^-©^ K7y/W h 

Q i mp : Jt£^V/-S-©#*>gA#-- hfrfcltS* 

A#**©*M«#S 

Qg a s : #A#*SS 

Vvf*bfc¥4fctt. P a • mVsitS. 

[0 0 15] 

[»W©5S*©3gft] SkTlC #»93©#SU^2aS© 

jg**ttw-ra. #»w©X5Xv?v*xw , fl!««- 
«©«!#«&* £*vo*s. ^h9W^©«Sitt, 

8«iowiftiiiKittft< x w-nistcnmimm 

+•. 

[0 0 1 6] *|SMlr*5ft5MgOlfiE©«*tt, 3. 2 
g/cm 3 0Lt"e*>5. #W K» ?FMMfctfd> 

MgoSit X5X^?V*XwWjiWai$©ifc«fc.fca 
w*>«»k:#urft«fSEft^>5ev^©-e, ^Xvf 

0*L<!*3. 4g/cm 3 »Wi5, K^S 
#3. 2g/cm 3 in/J^<45i,lW^ 

iSMgoRw^j/^aJijp) ©r% scmsffi©-t 

Ik S*T-S?^©*{WbWfi£ 9. 

[0 0 17] ftK, «S©^7X-7f^^/W0!3 
3t*ife*IBK:»o-CRWi-*. Bile. £*T©lS£ffi 

v *xim Lfc^^xvf^ * x uw ^A^>mnfpna 

[0018] (ffift£Kffl*XW WiS« 1 ©ffiK^Sfc 

JWH^ttK "PD-2 0 0" ) « 
Srffiv>Srt*s-e#5. ^y^*S©i?-WXtt#fc(SSit 
f±*<, J^^.i41~5mm©t©SrffiV^?,ri:i6S-et 
5o 

[0019] ^y^.S«±(c, y-yHJ«4»«*tt 

T, «^»T^S, ^ -5/*vl\ ^« ITO§ 
m©^Sft©fc*iv:T Kw^«SMI©±K:B«***« 
[0 0 2 0] TKl/^m«Ji5r^bfc^7^*«± 
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tMt WKtttUfclKftty K/?^ h&> 

Sffi£ft5„ Siff^i. 5~1. 6 8©^f9^ 

[0 0 2 1] £5>(^ mUld3J:tmHUfr»AU^ 

yfyy^-m. f^x^o^-m. x?v-^mm 

2 O a : Eu, YV0 4 : Eu, (Y, G d) B O a : E 
u, Y 2 0 3 S : Eu, v-Zn 3 (P0 4 ) 2 :Mn» 
5o W&-?t±, Zn 2 Ge0 2 :Mn, BaAl 12 0 19 : 
Mn, Zn 2 Si0 4 :Mn, LaP0 4 :Tb, Zn 
S:Cu,Al, Zn 2 Si0 4 :Mn,As, (ZnC 
d) S : Cu,Al, ZnO : Znteb°tfhZ> 0 
f*, S r 5 (P0 4 ) 3 C 1 : Eu, B a M g A 1 
14 0 23 :Eu, BaMgAl 10 O 17 : Eu, BaMg 2 
A 1 14 0 24 : Eu, ZnS : Ag+gfi^ Y 2 S i 
0 3 : CeftZitmtfhtlZ. Z<DZ.?\Z.LX, 

[0 0 2 2] fttlWiB«2©fRH*»KoV^rJt'<a. 

[oo2 3] s-f, tf5xmm±ic, 

&, ITO*^©iSlfi«S*y7b^-7SS, 7*^5, 

Y V y^77^-saot/^-y^Lt>f)iv\ 

^y-yppj8U^iffc«tt)^i-srtt>-c#5c *© 
^©aw»«i«m«:»Kifis*<i*v^, Pbo, 

[0 0 2 4] iWt©fc»«»1([*©««Sr^Lfc^9^ 

h©BOStt*^s>*}£, ^tVlf-A^y 
CVD«fcfc!«™Tf** 0 V^O»«#ffit 

Lfc^, «E#B^4>^S«±fc»«-©S#, 

3. 

[0 0 2 5] MgOCifSfcii^j/^Dym, 



AfcifiafOT Lfc 9 , KK*SfJ«1-5 i^j-e^A^ns 

#*-C&9, AfcftfcttHe, Ne, Ar, Kr, Xe 
ft H2, N2, 0 2*»batf*l5^!!c< t 

tt^FfSttT-fe 5 ©t'M g O fc HIS U£ < V >fc 
*L<ffl^5ii^T?tS 0 H 2 ^N 2 f4MgOg| 
©S B B B garRltt^f B ^SrSJ«-r5^ic, 0 2 S4Mg 

^e>tb5o y ^SrCfciA r i0 2 ©jg 

«^lf-A**ffi?tt:0 2 fc#fc#*L<JB 

v^r 5n 

[0 0 2 6] ^x^f^^^wofti^iB^tr 

U8I»P>4^M g 0KSr»riM"5 i i 

$>5o ^©fc&ictt, ««6«dSK<, *«PM/SffKJ:4 

«*»^SS*MgOK«r»J«i-5 J J5«!iSa!>9, Mg 

o k *wtm-r a «E#ffl^ * a ©*s 

Mfe U^A- I^llOpp m^T-Cfe 5 r. fc iiffltfc 

So 

[0027] 1= (Qb+Qimp) /Qgas 
lit, Qb!iX£^>v<-©lfA'FXs>:7V- K 
Q i m p >v*-gA#- h f£*3it 5*gA#* 

*©**WW8ML Qgas 

r r T\ fcVk KT 5/ 7" \y~ Y b (4, ?> 

^©fr^^m Dfcf>©^fc t) , TOBf BSfc 9 K«jB*» 
bSWtacWStiS^i&^i-t©^*)*. ^A^ 

^•rt©-e&s„ 

[0 0 28] «flE#HM*©^*iSft I 1 1 0 p 

P m£iiTt1-s r. b -e, ft^M/Sfl-K J: SgB#^ft^/> 

4^MgOlg«-e#, I»ft7'7Xvf-f^7'W 
^*fRHT?f S. J*E#Hft©^«*^'«A'I^ 11 
0 p pmj;<5 t^-v^-g-, MgO^ft^ftLTV^S: 

«tJ:DR«fA»b*«^SIBIlc*a*^ ^Cff OR 

x, ^©^M^^^ta^pgttJ; 1 ?^^, Mgo 

««iBfcftt**TOMMf*t>*<fc!K MgOJI©2 



5„ rc^e,, *E#BjS*©*f^w</i'#3 0p 

[0 0 2 9] yfUmifX ilt Mg OJ&*ffifc:K«F 
-TV \*f AfrWft^t UtH:H2 0, CO, C 

g (OH) 2, MgC0 3ft^^^§tlS©-e, JgS 

[0 0 3 0] *«W©:/5X^^;*:/W©MSS#ile 

rt, Mgoii*»j^*#H**©*«w©ffi«»c»f- 

2>©t\ ©tf/wKTyyu— hits 2x 

10- 7 Pa •m 3 /s£JK*5;i»SU\ K£ 
^*J^<— ©tfA'KTyT'l'— h#2X 1 0 _7 Pa • m 

3 /s,}:9fc*tv^ MgO«©gt*#<6T1-5«fo 

{C$)5 0 t>K7y7'l/-^2X10- 7 Pa - mV 

=t>%m%<¥-e®m~rz> e x jqi£*ifcTA'$ , sti* 

#*©#»;: 14, "/^b/, "f7o> (SftiS 
ff) " ftifw#B6«bi?ttft<, Mtrlv^rtW* 

[0 0 3 1] v^-©#*¥A#-M£ 

3r£W£U\ ajEAtf**©^^^^ * 

Lfc%©-C;fcS„ Wfti/-5;HrlppmOTlct5fc 

ftica, gat, ;</uy\ iztimmm. «*w-ft^©»^ 
/5s-e#5. mic, jts^^-tc^Atf^^A-rs 

^-©tf^igAtf- M-fcttSigtAtf;** oTOMfew 
^tf, l p pmiti fc*#v*i:, «£#B^f©;F#& 

[00 3 2] *5SWfc*JV^r, MgOBtSr»jEai-S3« 

fc*stts, jftwau*, m*Jfx&J£*)£<otii 

tzM&. wmM* 1 5 0 ~ 2 5 0 *C, o . 

l~5nm/s, *A#;*fcBfc*iU ^JEEIXIO" 3 
-9X1 0- 2 PafWrt^UV 
[0 0 3 3] EILL, MgO|jtft»*i-5»^KoV>TK 
WLfcjJS, ±!BMgOr»^B, SrO, Ca 
O, Ce 2 0, S i 0 2 , Al 2 O a , SrGdOftM 



rt*, *>£u<MgF 2 , ca FjiEoyyikmchmm 
[0034] mmiM) «rffi«tirffi«sr#*ffl«>jtf 

ttttttfcSUESftfcV^ MX-tis PbO, B 2 0 3 ^£ 
^#-t-S«^^7^ t±y 5 5/^^7^7-^bft5 
tt-g-^^ys/h^ PbO, ZnO, B 2 0 3 ^e>ft5 

[0035] «jiB«iiriB*ono9f«oii«fc##ffl 
^Pybft^hftU Wffi«ili«&©i?*>ba> 

**yv-h (PMMA) ftJfWT^JJA'SMttK. $jK 
[0 0 3 6] gtm, #3»«©^A'©W**rtl©tffeo 

# sr^ft < -r 5 <t 5 fc m^misx^mmicmm^ 

JSM¥ffift ifSrfflv^ifcjJS-CtS. 
[0 0 3 7] £fc, *S»ftffl©^f9^E«&»«-5fc 

t, (Wto*f*J8#9*:7 9yhM«L"C:l8<. sag 

5*«feftif^fc5o 

«M©^#«I^7XftMII«l 

[0039] m^vm - tm^^nxnm ## tfc 
-ciftsj-rso jHswisicisv^rft, nmzfrtcmm 
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g OKftJft£ LfcS^-CttffiS 2 0 0-3 8 0 "C&g^ 

i oi$iHErFe*-es>5. 

[0 0 4 0] *fc, tWSftfTV^ii4Sb-J©fl«-ClP»-r 
J;9«i*»U:iWtSIHrtoaHJjtf^*iMc<i- 
5B»T», Jtf^OillA •#»*«•> 9, *»fe*»C 

»2#«±BW;fc:tf5*iyrT\ ft** l 

ffifcSUt Lfctf ;* ft ± 0 • #ffli-5 i« s 

[0 0 4 1] HMi[Lfta*feW«oap«tffofcll, DM 

ft«rt*#fo*a#i£4tr«ijaE«ft»»L, wcnx* 

ft9fSOflE*4-C#*i-5. ^LTtf^ffiffftMH- 
3. ^Egrfcii, #*^--}--^®?&fc-*-ftirft^ 

[0042] «nc. wmmnk^m^x-fy^fA 
*ywfft^i-5o 

[0 0 4 3] 

srs. fit. *»w»i^u:iwe**i*v\ 
(i) wmms.. *bi>t6iitii)iLfcs i&k 

(5cmX5cm) ±!;MgOim2(imMU 
«KW ir ©JfctWcfctt 5riW«©S*ilMin#*» U 

fco s»j£tt»&m^#ft^-c^ta2 stiert? 

[0044] (2) &VYTy?V—Y 
fcf A- FT y 7° W- h «, ^ir%y 9 uyP<Dj£\, vf * 
<«*!*, 7^^F (DO 5** 

MQvmtf^yt ©ihh:s>.& * 4 etc. r 

>v*-#*©F*jSS!fftf!S U.T*W Ufco 
[0 04 5] (3) *A#**©**»#*r 
H3f^+ y/^-{c^A-r 5*A#* f ©^M#3©##f 
tt> S£f-+y^-©#**A#-Mc*^ffi^:*Wfc; 
S*#Wtt (AP IMS) ftSSKU *£*-r>"<-fc 

ft^A-T 5 © £ IH^icSiJSfttTo fc. 
[0 0 4 6] (£ffi0Jl) -??Xv?4X-7v<<t:WT 
©fNifc-CftsRUfc. 
[0 0 4 7] JflSS^-ttSS "PD-2 0 0" 1Jy*mW.±. 



Fw*««##J*3ftfc#^»^K:Wt#»fc** 
P -Vfi]»Jj£{C «fc "920^ mOi^-flWUfc. 

^^-*KlT3Uj«Ufc. #: (Y, 

Gd, Eu) B0 3< j& : (Zn, Mn) 2 S i 0 4 , 

Hf : (Ba. Eu) Mg A l 10 0 17 .©&/?!c©t>©ftffl^ 

[0 0 4 8] "PD-2 0 0" #7Xm&±lC 

7*Y^y}-yymz-£*) ITOli&^Lf;^ ii 

%tm<<~x h&m*±7* yv y^97-f-jst±o 
^©fg^-yftj&SLfc,, 1^5^ stisftmwi 

ft* * !> -V-TOJSfed i 030m m©*^-C^Lfc» 
^ C 5 0 0 n mf ©M g Ol^S? f- AftSti 
3 JUT© J: 5 fc L-C»fi8 Lfc„ IB&jft&ttffl Ufcggtt 
*jMeSfcn-Foy^S*»e>*J***br*9» AK£© 
K^-VV/*-«EXflni&ftfcT/^-£&ftffiV\ o- 
y ^ ;/ft iflC <fc 5 Jt§S3^-/H4» V vf a V 7 7 y h 7 7 

v^ftffl^fc 0 jaws©Jt£^+ 

y^fcfrofcfc* tf/v- FT yTV- h Q b ftilSLfcig 



-!l»6>*S*^*T?*>5, *fls£H:4 1 0 0 CT'&5„ £ 
ittto-^-br**- /K ^y^-(C{4PMMAft^V^ 

tc Q «iB«©r Ku^ilit/^ttTOt5 i 5 k: 
=»ffi«tirs«iftgasbT, ^y=^Sil^!)y 

7 > ftffiv^T, «fffi«J8J:tWB5«©a!rt©'»''Ei*HJ:3*» 
dfl^ftJn&fco »#(44 5 0°CT'l 5^Mffofc 0 # 



m> 3X 1 Q- 9 Pa • mVstfcofc, 

[0049] P-Hny^ mcMcmcotdbonm, M 

X^WtftfTofcft, ^©gfiftKtfx-i-^f-y^ft 
fclUBS T?iffill*AaT?«SS Ufco »(cS«ft*^iH 

9yyt-^--e2 5 o°c*-eapfiL, $g^©K^ 
^y^-tr^ft< tt>H 2 o, co, co 2 W«ft^ 

&LT-&trS&*#*ft*A#*fcLT. ^A«fESQ sas 
= 2. 0X1 0" 2 P a • mVs ( 1 2 s c c m) "C* 

Abftasbmrc&SMg otm^f-AftMitu, ^ 

IG££^3 nm/s(Cft5i51-SAS^ftPfiBbft/45 

i*#m%mv v?~ ft^ffl ufc ws^ftgee u 

fc„ ^Ut«f©£E*»4 X 1 0~ 2 P a-efeofc 0 fiSc^ftfT 
oTV^5t#©^*A^-M-*5»t5*A^©^*fi 
®W</VQ inp /Q Bas ii, 0. 0 1 p pmtfcofc, Q 
„, Q^>bKtE»I«f O^i*^ I * 

£ttJ-f-5t0. 1 6 p pmfl)5 0 C©j;5!-LTHftS 
«ft#fc„ laiftfrtffRHUfcMgOKoMMSJttt. 3. 

4 5 g/cm 3 -Cfopfco 

[0 0 5 0] ftfc, lttf^7^7y 5 'h^h^ 



[0 0 5 1] #?*e*fc»l/t\ M*LfciWtffi£i« 
©*£*#1 X 1 0- 3 P aKTtaUfcllfcx r©*£ 

#»*ffv^*#6 3 5 ot:-e5NpiBoaii»ftfi i ofc. m 

i^tfoSXe5%-Ne^^6 6. 5kPaSt 

ffittHIKSr^U-C, «i%H*3c6 4 0X4 8 

[0052] raftfr-ef^Ro^x^-r^^uw ©6 
^©jftB/B^tfcfcfc^-C, ***T-fe/u»©*lPH:2-fe 

^mt^/HS©*^**^ tc 0 ^tt-tr^t & 
*rbftvvfe/ufl!>isa»B:, geSfcjM*Lr^*r*i*w«» 

©**»^tt A#Tf *> o fc. 

[0053] (jam 2 ) msmn g o*©»rtfc*« 
w *rft« tfc. j*K*©jfcs^* >s<-o \fjv ft ^ 

7U-hQ b «rM*Lfctt*, 1X1 0~ 7 Pa •mVs 
-Cfeofco j^*rf?oTVS5i:S©:tf**A#-hfc*5 
tt6^A#*©^M^w^Q irop /Q 8BS i^ 0. 0 3 
ppm-cfeofc. r©£afi«Hc:J3tt**EE# 

W% x £<O y £Wfo l"<^ U4 5 . 0 3 p p mTffcofc. H 
^^fl*LfcMgO*©«W«H\ 3. 3 9g/cm 

#jfiytr-trA«©*iiittft*>ofc. 

[0 0 54] 3 ) BfTffi^M g oat©»^K«ffl 

-r aj&ffli^©*^-^ ^-©j&tf^-^^^Hrft 

*>1\ l^tf^tf^iJfcBt*©*^*:"*- 
o#xmWx#- h©IWlc^»JMB*E«t**»o 

£1 J&Blg©Jt£?-y V/^-© fcVV FT y 7 U- h 
Q b SrSteLfce*> 1 X 1 0~ 7 P a • m 3 / ■ 

A^© ; P»^^Q im p/Q S a S i^ 20 - 0 5 pp 
m-C&ofc. 1-fcfc*>, «E*IB«t , ©^«*^^I 
(42 5. 0 5 p p m-C* o fc<, UcMgO 



K©l)BJBgFi, 3. 3 0 g/cm 3 T?feofc 0 l^*#t? 
fim<077 X-ry 1 J ^^W© 6 ©*^/Sff«{C*3 

vvt, #*utr^HR©*Jp»6-fe/i'-c*>ofc 0 *fc, n 

[0 0 5 5] 4 ) meM g OJKOB&fcfcttffl 

i-3jfcBS£©*ffi^-r ^<-K»WpxaiiJfi«ka Ufc 
xxVU*£ffl^fc£W(4, Hffi«l tl^tic^TXV 

9*-f^^u^*fRHufc. jaRs©*^ 

■Y z//< — © tTVV' K7?7l^- hQ b £$!l/£L"fcifc^ 2 
X 1 0~ 6 Pa • mVs-e&ofco *K*ffoTV^5t 
t©^fX3$A#- hfc*srt5*A^©'RW*i"</i'Q 
lBlp /Q gas tt, 0. 0 5ppmf*ofc 0 £ 
©SatWtSSltSWBEJUift+W^ttftl" 5 ^ I i* 1 0 
0. 0 5ppmT'feofc 0 P*fl=-eff«LfcMgOit© 
BUSSf*, 3. 2 6g/cm 3 -C$)ot H^#-ef^K 
©:75Xv^;*;/W©6*£©3ftBM^fc:^ 
T, #^flT-k^©*iJDf4 7-fe:/V'T?$>ofco 
#T?f^iK©7 , 7 Xvf -f * 7° w-Y £ 1 A*T £*-f 

ftgLfcm©^*rc*5^-ci4, *jft*r-fe/HR©aap»3 

[0 0 5 6] (JtKM l ) mJffilSM g ott©J&*fc4WB 

■rsjdaaa©*^^ ^-msastt 4 i ^©awon 
>^t^.m^(on^f-^>-y<-<D^^mA^^- ^© 

^SSK^-r >"^— © tVi^ FT ?/ 7" l^- h Q b SrSaS 
UfcS^> 2 X 1 0" 6 P a • m 3 / s "efeofc:„ 
fTo-CV5i#©^*A^-hfc33»t5*A^©^ 
^U^/L-Q lmp /Q gas (4, 2 1.02 p pm^fco 

SfaU^UUZ, 12 1. 02ppmT?ti!l, 
SLifcMgOflf©af^«f4, 3. 12g/cm 3 tfeo 

iM«mK*v^-c, #^yr*/w»©*aptti 8-fe;w-e& 

ofc *fc, 1^*^1?#«©^7X-77"^^^W%1 
[0 0 5 7] Hlt«l~5, *SitJ«tfctt«l©, 

mn.'p^n^o 1 > Mioxsft >s<-<d \? 

^ ©^FMfe ^^Q lmp /Q ga ^ < MgOloSS, 
1 ic^i- 0 

[0 0 5 8] 
[SI] 
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a m s* ss « 

«t> © * « «! i< 

* 1 ( ppm) 
(«■*«) 


It * f » V A * - 

© t'»r itT 

(Pa • m'/s) 


/0,.. ( ppm) 


ugom © & 

St 

( g/cni') 


6 * R M ft 

* *T 1= <fc « 

* * <T t * O 
HAlK (*) 


1 T R & *T S 
* r K « ■ L 
fc ft © * £ *T 

■b * © * an a 
( n ) 


£ tttif 1 


0 . 16 


3X1 0 -« 


0.01 


3.45 


2 


0 


^td) 2 


5 . 0 3 


1X1 0 


0 . 0 3 


3.39 


5 


0 


mm® a 


2 5. 05 


1X10"' 


2 0. 05 


3.30 


6 


2 


4 


10 0. OS 


2X10 • 


0.05 


3.26 


7 


3 




12 1. 0 2 


2X10* 


2 1.02 


3.12 


1 8 


2 0 



0 0 5 9] 

IHSOfML&KH] 

:■ i ] sfcfew^ssx^ * 

:«f»o»h] 



3, 4 : 

5 :7K^SI 
6 

7 : US 

8 :fk%# 

9 : 5t9S*S 

1 0 : /^Xti 

1 1 : 3HK«# 

12 :MgOl 

13 :lt»M7^7!)^ 




6 5 4 1 



